Abstract Brief Communication
IntroductIon
Staphylococcus epidermidis is a common coloniser of the human skin and mucous membranes and also the most frequent cause of nosocomial infections on indwelling medical devices. Major clinical challenge in pathogenesis of methicillinresistant S. epidermidis (MRSE) infections are that they are both multidrug resistant with an exceptional ability to form thick and multilayered biofilms. [1] Biofilm production is one of the main factors involved in the pathogenesis of infections, which is mediated by the production of an intercellular polysaccharide adhesin encoded by an accessory gene cluster called the intercellular adhesion (ica) operon. In addition, more genes implicated in biofilm production (i.e. bifunctional autolysin E, atlE, and accumulation-associated protein, aap) have been elucidated. [1, 2] Distinguishing invasive from commensal strains is challenging since virulence factors can occur in both; the sudden transition of the organism to a pathogenic state is the subject of intense investigations. Studies aiming at distinguishing invasive from commensal strains are needed. [3] There are several studies including one from Chennai elucidating the pathogenicity of the S. epidermidis, which mainly focus on the detection of biofilms and ica genes. [4] The usefulness of these virulence markers has been debated widely. [5] Recently, it was demonstrated that the insertion sequence element IS256 was superior to ica gene detection in distinguishing clinically relevant isolates. [6, 7] Hence, the present study was designed to detect the biofilm formation and various genes involved (icaAD, aap and atlE) and the association of biofilm formation with IS256 among clinical and carrier isolates of MRSE.
The objective of this study was to detect the association of biofilm formation with IS256 among clinical and carrier isolates of methicillin-resistant Staphylococcus epidermidis (MRSE). A total of 71 MRSE isolates were included in this study. Phenotypic detection of biofilm formation was done by Congo red agar method. Detection of genes associated with biofilm formation (icaAD, aap and atlE) and insertion sequence IS256 was done by polymerase chain reaction. Of the 71 MRSE isolates,19/40 (47.5%) clinical isolates from hospital settings and 11/31 (35.5%) carrier isolates from community settings respectively were found to be positive for all the three genes tested, namely, icaAD matErIals and mEtHods This study was approved by the Institutional Human Ethical Committee. A total of 281 coagulase-negative staphylococci (CoNS) isolates were collected from hospitalised patients (n = 127) and asymptomatic healthy individuals from community settings (n = 154). Initial isolation and speciation were done by standard biochemical methods. [8] Bacterial DNA was obtained by the boiling lysis method. Species-specific polymerase chain reaction (PCR) was done to identify S. epidermidis using recN gene. [9] Methicillin resistance was detected using multiplex PCR (M-PCR) (mecA and femA genes).
[10] Phenotypic production of slime by S. epidermidis was assessed by culture on Congo red agar (CRA) method. [11] Biofilm-associated genes were amplified by M-PCR method using the published primer sequences. [5, 12] [ Table 1 ]. Bacterial insertion sequence element IS256 was used as a novel molecular marker to differentiate invasive and commensal strains of S. epidermidis. PCR detection of the IS256 was performed by previously described method. [6] S. aureus ATCC 25923, 43300 and S. epidermidis ATCC 12228, 35984 were used as the control strains in our study.
rEsults
Of the 127 and 154 CoNS isolates from hospitalised patients and asymptomatic healthy individuals from community settings, 40 (31.5%) and 31 (20%) isolates were found to be MRSE, respectively. All the MRSE isolates from hospitalised patients (n = 40) and community settings (n = 31) were subjected to CRA method for the detection of biofilm formation and associated genes (icaAD, aap and atlE genes) [ Figure 1 ].
Nearly 72.5% (29/40) and 58% (18/31) of the isolates were found to be positive for biofilm formation among hospitalised patients and asymptomatic healthy individuals from community settings, respectively.
A total of 19/40 (47.5%) and 11/31 (35.5%) of the isolates from hospital and community settings were found to be positive for all the three genes tested, namely, icaAD + , aap + and atlE + genes, respectively. IS256 was found in 80% (32/40) and 13% (4/31) of the isolates from hospital and community settings, respectively [ Figure 2 ].
dIscussIon
In this study, a total of 71 MRSE isolates were included and compared for their biofilm production and genetic traits (icaAD, aap and atlE) and the presence of IS256 element. By CRA method, it was found that biofilm production was higher among isolates in hospital settings (72.5%) than community settings (58%). Our study report was in agreement with the other previous studies. [5, 6] The ica operon is considered one of the main genetic determinants of biofilm formation and its detection has been suggested as a tool for discriminating invasive from contaminating strains in clinical specimens. [13] In the present study, the majority of the biofilm-producing isolates harboured the icaAD, aap and atlE genes. The prevalence of icaAD was found to be 77.5% and 64.5% from hospital and community settings, respectively.
The prevalence of aap was found to be 65.3% and 46.6% from hospital and community settings, respectively. The prevalence of atlE was found to be 88.8% and 28.8% from hospital and community settings, respectively.
With a few exceptions, icaAD gene was not detected. A single clinical isolate exhibited the icaAD -aap + atlE + genotype, which was in agreement with the previous studies. [14] These observations seem to reflect the importance of aap + and atlE + genes for biofilm production in S. epidermidis. These results indicate that probably some other mechanisms coexist in S. epidermidis. There was a significant association between the detection of these genes and the biofilm expression profiles, indicating a tendency of the isolates that display the strong biofilm producer phenotype to harbour the ica operon and atlE and aap concomitantly.
Previous studies suggested the ica operon as a marker to differentiate the invasive and commensal S. epidermidis isolates. [1, 5, 13] In the present study, ica gene was present in 20/31 (64.5%) MRSE isolates from asymptomatic healthy individuals. Thus, these data indicate that despite their role of biofilm production in S. epidermidis infections, both biofilm and the genes associated with this phenotype should not be used as markers for clinical significance, as suggested previously.
Previous studies have reported IS256 as an important factor for S. epidermidis infectivity [6, 7] and a marker to differentiate the invasive and commensal S. epidermidis isolates. In this study, 80% of clinical isolates were IS256 positive, whereas 13% of isolates showed the presence of IS256 in asymptomatic healthy individuals. Supporting our data, previous studies reported that IS256 is a good marker to differentiate between invasive and non-invasive isolates. [3, 6, 7] Hence, findings of the present study have shown that IS256 occurred more significantly in strains of clinical origin, indicating that IS256 might thus constitute a molecular marker to discriminate invasive strains from commensal strains of S. epidermidis.
conclusIon
Based on this study, it is suggested that either IS256 alone or IS256 and the ica operon together can be used as molecular markers to discriminate invasive strains from commensal strains of S. epidermidis. This study demonstrated ica gene to be the predominant gene amongst the genes tested to be associated with biofilm formation among S. epidermidis isolates. The ability of S. epidermidis to form biofilms helps the bacterium to survive hostile environments within the host and may exhibit increased virulence.
The presence of ica operon and biofilm formation makes S. epidermidis among the healthy skin of asymptomatic individuals more capable of producing a chronic infection and surviving adverse conditions. Hence, measures have to be taken to reduce the risk of hospital-acquired S. epidermidis infections.
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